The use of arbitrary primers and the RADES method for the rapid identification of developmentally regulated genes in trypanosomes.
Biological processes, such as the cell-division cycle, differentiation and development, are driven by changes in gene expression. Short oligodeoxyribonucleotide primers (10-mers) of arbitrary sequence are currently used in the polymerase chain reaction (PCR) to generate genomic fingerprints (RAPDs) for the characterisation and differentiation of organisms and for mapping loci of interest. Since the products of such reactions are generally less than 1 kb in size, the use of arbitrary primers on cDNA should generate RAPDs which are characteristic of expressed genes. To assess this possibility, two model systems were employed; one in which actively dividing Trypanosoma brucei brucei bloodstream forms differentiate to non-dividing forms, and the second in which non-dividing metacyclic forms of T. congolense differentiate to actively dividing bloodstream forms. In the technique herein, mRNA from each differentiated form was reverse transcribed into cDNA which was then used as the template in the PCR. The resultant products were examined by agarose-gel electrophoresis. As few as 10(3) trypanosomes were sufficient for the generation of a RAPD print after first amplifying the total cDNA through exploitation of the fixed 3' and 5' ends of trypanosome nuclear mRNAs. Differences in RAPD patterns between the differentiated forms examined were mainly due to differences in gene expression. The technique can rapidly identify genes expressed at very low levels and which are up- or down-regulated in the different forms examined. PCR products of interest are easily purified from the agarose gels for direct cloning and complete sequence determination due to their relatively small size (0.1-1 kb).